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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

I -1 9 filed with telefax on 23.02.2004 
Claims, Numbers 

II as originally filed 

1 -1 0 filed with telefax on 23.02.2004 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of International preliminary examination (under 
Rule 55.2 and/Dr 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application In written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to thi 
report.) 

6. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (lA) Yes: Claims. 1-10 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Re Item V 

1. PRIOR ART 

Reference is made to the following documents: 

D1: Joumal Of Medicinal Chemistry (1997). 40(15), 2347-2362 
D2: WO-A-9 118897 
D3: WO-A-9706162 

2. NOVELTY 

The subject-matter of claims 1-10 is considered to be novel (Article 33(2) PCT). The 
essential difference between the claimed process and those of D1-D3 resides in the 
reaction of the indole precursor (III) with the alfa-keto-delta-valerolactone. The 
intermediates of claims 7, 8, 9 and 10 are accordingly new as they result from the 
aforementioned modification of the preparation process. 

3. INVENTIVE STEP 

The subject-matter of claims 1-10 can be considered as involving an inventive step 
(Article 33(3) PCT). 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1: It discloses methods for the preparation of zolmitriptan derivatives. 

The problem to be solved by the present invention is seen in the provision of an 
alternative method for the preparation of zolmitriptan and related compounds. 

In view of the experimental part and the other information as given in the description, it 
can be assumed that this problem has been solved by the claimed method. 

As mentioned above, in the claimed process the indole precursor (III) is reacted with an 
alfa-keto-delta-valerolactone. The prior art D1 discloses the formation of a different 
indole precursor (D1, Scheme 2, compound 12). The prior art D2 and D3 disclose a 
classical Fischer indole synthesis starting from the compound corresponding to 
compound (III) of the present application. D1 , D2 and D3 give no information, which 
would motivate a man skilled in the art to arrive at the present invention. As the 
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essential difference resides in the same reaction step, even combining the subject- 
matter of the prior art documents would not lead to the claimed invention. 
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1 

PROCESS FOR PREPARING A PHABMACEUTICAIJ^Y ACTIVE COMPOUND 

5 Field o£ i:lie xnvent:xon 

This invention relates to a new process for 
preparing a pharmaceutically active compound. In 
particular^ it relates to a process for preparing 
zolini t riptan . 

10 

BackgiroundL of t:lie xnven'bxon 

Patent ES 2104708 discloses a class of compounds 
with special agonism through the 5-HTi-like receptors and 
excellent absorption following oral administration. These 

15 properties make the compounds particularly useful in the 
treatment of migraine, cluster headache and headache 
associated with vascular disorders. One of the preferred 
compounds of that patent is (S)~4-[3-(2- 

dimethylaminoethyl) -lH-indol-5-ylmethyl ] -1, 3-oxazolidin-2- 

20 one^ known under the INN zolmitriptan, of formula (I) : 




(I) 

25 

The aforesaid patent describes the preparation of 
zolmitriptan by Fischer indole synthesis^ using the 
corresponding phenyl hydrazine with an aldehyde. Said 
30 process nevertheless requires a stage of column 
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purification of the end product, as well as the use 
of toxic reagents such as tin chloride for preparing the 
hydrazine, while it has an overall yield of only 18%. 

5 Later, European patent EP 843672 describes 

optimised preparation of the intermediate (S)-4-(4- 
aminobenzyl) -1, 3-oxazolidin-2-one in a one pot process 
. (that is, without isolating the intermediates) and 
preparation of the zolmitriptan on the basis of this 

10 intermediate in a second one pot process which includes 
the formation of the diazonium salt of the intermediate, 
followed by the Fischer reaction (by addition of 4,4- 
diethoxy-N, N-dimethylbutilamine) . However, this patent 
does not quote the yield of zolmitriptan obtained- As a 

15 result, this applicant has carried out that procedure in 
order to reproduce and quantify it. The end product was 
obtained with yields of the order of 30% and with high 
impurity content due to the one pot reaction. It is 
therefore a process not applicable at industrial scale, 

20 either in terms of yield or of impurities, 

Descriptioii o£ the invention 

A first aspect of the present invention is to 
provide a new process for preparing zolmitriptan or a 
25 pharmaceutically acceptable salt thereof, which comprises 
the following stages: 

a) Preparation of the diazonium salt of the aniline 
hydrochloride of formula (II) 

30 




(II) 
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followed . by reduction and acidification to give the 
hydrazine of formula (III) : 



(HI) 



b) In situ reaction of the hydrazine hydrochloride 
of formula (III) with a-keto-6-valerolactone to give the 
10 hydrazone of formula (IV) : 




(IV) 



15 c) Fischer indole synthesis of the hydrazone of 

formula (IV) to give the pyranoindolone of formula (V): 




20 



(V) 



d) Transesterif ication of the pyranoindolone of 
formula (V) , to provide the compound of formula (VI) : 
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OOR 



OH 



(VI) 



in which R represents a straight or branched C1-C4 alkyl 
5 chain; 

e) Conversion of the hydroxyl group of the 
compound of formula (VI) into dimethylamino, to give the 
indolecarboxylate of formula (VII) : 



COOR 








10 



(VII) 

in which R represents a straight or branched C1-C4 alkyl 
chain; 

15 f) Saponification of the 2-carboalk:oxy group of 

the compound of formula (VII) ^ to provide the 
indolecarboxylic acid of formula (VIII) : 



OOH 




20 



(VIII) 
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g) Decarboxylation of the indolecarboxylic acid of 
formula (VIII), to provide zolmitriptan and, 

eventually, to prepare a pharmaceutically acceptable 
5 salt thereof. 

Following, each of the steps of the general 
process for preparing zolmitriptan will be described in 
more detail. 

10 

Preparation of the diazonium salt of the aniline 
hydrochloride of formula (II), in stage a), is carried out 
by treating this compound with sodium nitrite and 
hydrochloric acid at low temperature. Subsequent reduction 
15 thereof is effected with an alkaline metal sulphite 
followed by acidification to give the hydrazine of formula 
(III) . 

Reaction of the hydrazine hydrochloride of formula 
20 (III) with a-keto-5-valerolactone, in stage b) , is carried 
out in aqueous medium at a temperature between 10 °C and 
80 ""C, preferably at room temperature, and at a pH between 
0.1 and 4, preferably at pH 1 . The product is isolated by 
conventional methods . 

25 

Stage c) , to prepare the compound of formula (V) , 
can be carried out at room temperature in a solution of 
dry hydrogen in acetic acid, and then the compound 
isolated by conventional methods. 

30 

The transesterif ication reaction of stage d) can 
then be carried out in an alcoholic solution, preferably 
methanol, and in the presence of an acid, preferably 
methanesulphonic acid. The product is isolated by 
35 conventional methods. 
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Alternatively, stage c) and stage d) can be 
carried out as a one pot reaction (that is^ without 
isolating intermediates) - In this case the Fischer indole 
synthesis of the hydrazone of formula (IV) followed by 
5 transesterif ication is carried out under conditions 
similar to those described in patent GB 1189064 for 
preparing carboalkoxy-indoles . It is thus preferably 
carried out in a solution of dry hydrogen chloride in a 
straight or branched C1-C4 alcohol chain (such as 
10 methanol, ethanol, etc.). The reaction can be carried out 
at a temperature between O^^C and 80 ""C, preferably between 
eCC and 80°C, to prepare the compound of formula (VI) ^ 
which is isolated by conventional methods. 

15 Conversion of the hydroxyl group of the compound 

of formula (VI) into a dimethylamino group, in stage e) , 
is carried out preferably by substituting the hydroxyl 
group by a leaving group X and subsequent substitution 
reaction of the leaving group X with dimethylamine . 

20 Preferably, X is a halogen atom, a mesylate group (OMs) or 
a tosylate group, a tosylate group being most preferable. 

The replacement of the hydroxyl group of the 
compound of formula (VI) by a leaving group X can be 

25 carried out by reacting it with mesyl chloride or tosyl 
chloride or by replacing said hydroxyl by a halogen, using 
conventional halogenating reagents. It is carried out 
preferably by reaction with tosyl chloride. Thus, when X= 
OTs^ the reaction is carried out in a suitable solvent, 

30 such as dichloromethane or toluene, in the presence of 
pyridine and of 4- (dimethylamino) pyridine as catalyst, and 
when X= OMs^ the reaction is carried out in a suitable 
solvent, such as tetrahydrof uran, in the presence of 
triethylamine as catalyst. The reaction can be carried out 

35 at a temperature between O^C and 50°C, preferably at room 
temperature. The product is isolated by conventional 
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methods . 

In the case of the tosylates, the substitution 
reaction of the leaving group X with dimethylamine takes 
5 place under particularly gentle conditions. This reaction 
is carried out in an alcoholic solution or in an aqueous 
solution, at a temperature between and 100°C, 

preferably at 50^C. The product is isolated by 
conventional methods . 

10 

The saponification of the 2-carboalkoxy group of 
the compound of formula (VII) ^ of stage f ) , is carried out 
in alkaline medium, preferably in an alcoholic solution of 
potassium hydroxide, and at a temperature between 20°C and 
15 lOCC, preferably at reflux temperature. The product is 
isolated by conventional methods. 

The decarboxylation of the indolecarboxylic acid 
of formula (VIII), of stage g) , is carried out in the 

20 presence of an inert solvent of high boiling point and a 
suitable catalyst, in an inert atmosphere and at a 
temperature between 180^0 and 250°C. Preferably, the 
solvent is quinoline or a mixture of quinoline and an 
organic solvent such as triethylene glycol dimethyl ether, 

25 diphenyl ether, etc. Catalysts can be chosen from powdered 
copper, cuprous oxide, cuprous chloride, cupric chromite, 
copper pentaf luorophenyl or the cupric salt of the 
compound of formula (VIII) used in a molar proportion 
between 5% and 10% in relation to the compound of formula 

30 (VIII) . The inert atmosphere can be created by stream of 
dry nitrogen. The reaction is preferably carried out at 
200 *^C. The product is isolated by conventional methods. 

The initial products for carrying out the process 
35 described above can be obtained as indicated below. 
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The aniline hydrochloride of formula (II) can be 
obtained by reduction of the corresponding nitro 
derivative, as described in patent ES 2104708, and the a- 
keto-6-valerolactone can be obtained by decarboxylation of 
5 a-ethoxyalyl-y-butyrolactone in 2N H2SO4 at reflux. 

The present invention also relates to the 
synthesis intermediates useful for preparing zolmitriptan . 

10 A second aspect of the present invention is the 

synthesis intermediate of formula (IV) : 




(IV) 

A third aspect of the present invention is the 
15 synthesis intermediate of formula (V) : 




(V) 



20 A fourth aspect of the present invention is a 

synthesis intermediate of formula (VI) : 



AMENDED SHEET 



26-02t^004 



160303536 




COOR 



OH 



(VI) 



in which R represents a straight or branched C1-C4 alkyl 
5 chain. 



A fifth aspect of the present invention is a 
synthesis intermediate of formula (VII) : 



COOR 




10 



(VII) 



in which R has the meaning defined above. 

A sixth aspect of the present invention is the 
15 intermediate synthesis intermediate of formula (VIII) : 




COOH 



N 



(VIII) 



AMENDED SHEET 



10 

The aforesaid synthesis intermediates of 

formula (IV), (V), (VI), (VII) and (VIII) are useful for 

the synthesis of zolmitriptan, although their use for 

synthesis of other products likewise forms part of the 
5 scope of protection of the present invention. 

The stages described above in the general process 
for providing zolmitriptan can therefore be considered 
independent processes for preparing the intermediate 
10 synthesis products, isolating the intermediate product 
where necessary- 

There follows a description of these stages as 
independent procedures for preparing each one of the 
15 synthesis intermediates. 

- A first process relates to preparation of the 
intermediate of formula (IV) by reaction of the 
hydrazine hydrochloride of formula (III) with <x-keto-5- 

20 valerolactone, in accordance with stage b) of the first 
aspect of the invention. 

- A second process relates to preparation of the 
intermediate of formula (V) by Fischer indole synthesis 

25 of the hydrazone of formula (IV), in accordance with 
stage c) of the first aspect of the invention. 

- A third process relates to preparation of the 
intermediate of formula (VI), by transesterif ication of 

30 the pyranoindolone of formula (V) , in accordance with 
stage d) of the first aspect of the invention. 

- A fourth process relates to preparation of the 
intermediate of formula (VII), by conversion of the 

35 hydroxyl group of the compound of formula (VI) into 
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dimethylamino, in accordance with stage e) 

of the first aspect of the invention. 

A fifth process relates to preparation of the 
5 intermediate of formula (VIII) ^ by saponification of 
the 2-carboalkoxy group of the intermediate of formula 
(VII), in accordance with stage f) of the first aspect 
of the invention, 

10 For a better understanding of what is outlined some 

examples are included which, in a non-restrictive manner, 
show practical cases of embodiment of the invention. 

BXAMPIiES OF SYITTHESXS 

15 

Ex^trrple 1: (S) -4- {4- [N' - (2-Qxotetrahydropyran-3- 

xlicien) lxxdjra2xno]t>enzyl>-l , 3-oxazolxci±ii-2-one 

A solution of 2.8 g (40.6 nmoles) of sodium 

20 nitrite in 12 ml of water was added slowly to a solution 
of 9.1 g (39.8 mmoles) of (S) -4- ( 4-aminobenzyl) -1 , 3- 
oxazolidyne-2-one hydrochloride in 17 ml of water and 29 
ml of concentrated HCl, keeping the reaction temperature 
below 0**C. The mixture was stirred at this temperature 

25 for 15 minutes. Once that time had elapsed the diazonium 
salt solution was added rapidly to a suspension of 30 g 
(239 mmoles) of sodium sulphite in 106 ml of water 
preceded to 0**C under nitrogen atmosphere. The red 
solution was stirred at 0 for 10 minutes and then left 

30 to reach 65 in 1 hour. It was stirred at 65 for 30 

minutes, and 18.2 ml of concentrated HCl then added. The 
mixture was stirred at the same temperature under nitrogen 
atmosphere for 3 hours and then left to cool to room 
temperature. To this solution was added a solution of 63.7 

35 mmoles of a-keto-5-valerolactone (prepared by 
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decarboxylation of 11.8 g (63^7 mmoles) of a- 

ethoxyalyl-y-butyrolactone in 15.2 ml of 2N H2SO4 at 
reflux) and left under stirring at room temperature for 12 
hours. When that time had elapsed the mixture was cooled 
5 to O^C and stirred for one hour. The precipitate formed 
was filtered^ washed with cold water and dried in an hot- 
air oven at AO'^C, giving a white solid which was 
crystallised from ethanol/water to give 10.5 g (87%) of 
the title hydrazone as a white solid. 

10 

M.p. 223.3-224.7 ^C. 

IR (KBr) : 1127 cm"^ 1250 cm"^ 1400 cm'\ 1422 cm""^^ 1544 
cm"^, 1694 cm"\ 1755 cm"^. 

15 

^H-NMR(200 MHz, DMSO-de) : 1.99 (m, 2H, y-lactone) ; 2.59 (m, 
4H, p-lactone and CH2-benz.); 3.98 (m, 2H, OCH2) ; 4.27 (m, 
3H, 8-lactone and NHCH) ; 7.14 {d, 2H, d-S . 4 Hz, ar) ; 7.24 
(d, 2H, J^8.4 Hz, ar) ; 7.77 (s, IH, CONH) ; 10.03 (s, IH, 
20 NH-hydrazone) . 

^^C-NMR(200 MHz, DMSO-de) : 21.3; 24.5; 52.8; 67.5; 68.2; 
114.3; 129.5; 130.2; 130.4; 143.0; 158.8; 162.3. 

25 Ex^^nple 2 : (S) (2-Oxo-l , 3-oxazoli<iln-4-ylinet:hyl) - 

4 , 9-dihydxro~3H-pyx-ano- [3 > 4-b] indol-l-one 

3.8 g (12.5 mmoles) of (S) -4- { 4- [AT' - (2- 
oxotetrahydropyran-3-iliden) hydrazine] benzyl } ~1, 3- 
oxazolidin-2-one were suspended in 32 ml of a saturated 
30 solution of hydrogen chloride in acetic acid. The mixture 
was stirred at room temperature for 16 h, 10 ml of 
water/ice was added to the reaction mixture and stirred at 
0°C for 20 min. The precipitate was filtered, washed with 
cold water and dried in hot-air oven at 40**C. The residue 
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was crystallised with methanol to yield 3.3 g 

(92%) of the title indole as a yellow crystalline solid. 

M.p. 215-217 ^C. 

IR (KBr): 1400, 1705, 1733, 3355 cm"^. 

5 Ih-nmR (200 MHz, DMSO-de) : 2.85 (t, iJ=4,8 Hz, 2H, CHz- 
benz-); 3.09 (t, J=6,4 Hz, 2H, 5-lactone) ; 4.04 (m^ 2H, 
OCH2); 4.26 (m, IH, NHCH); 4.62 (t, 0^6. 4 Hz, 2H, y- 
lactone); 7.21 (d, J=8,6 Hz, IH, ar) ; 7.36 (d, 0^8.6 Hz, 
IH, ar); 7.55 (s, ar) , 7.81 (s, IH, CONH) ; 11.88 (s, IH, 
10 NH-indole) . 

^^C-NMR (200 MHz, DMSO) : 21.0; 53.0; 68.2; 69.2; 112.9; 
121.3; 122.2; 122.6; 124.4; 127.9; 128.3; 137.3; 158.8; 
160. 5. 

Ey^inple 3: (S) -3- (2-Hyd3roxye1Ayl) -5- (2-oxo-l,3- 

15 oxazolidin-4-ylmetAyl) "lH-xndol-2"cajrboxyli,c acid metJiyl 
ester 

To a suspension of 500 mg (1.74 mmoles) of the (S)- 
6- (2-oxo~l, 3-oxazolidin-4-ylmethyl) -4, 9-dihydro-3K-pyrano- 
[3, 4-b] indol-l-one in 10 ml of methanol were added 0.12 ml 

20 (1.9 mmoles) of methanesulphonic acid. The mixture was 
left under stirring at the reflux temperature for 3 hours. 
The solvent was evaporated to dryness under reduced 
pressure, the residue dissolved with 10 ml of a saturated 
bicarbonate solution and extracted three times with 

25 dichloromethane - The combined organic phases were dried and 
evaporated to dryness and the evaporated solid 
recrystallised from ethanol to give 517 mg (93%) of the 
title ester as a yellow crystalline solid. 

M.p. 178-180 °C. 

30 IR (KBr): 1427, 1555, 1695, 1738, 3354 cm'^ 
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^H-NMR (200 MHz, DMSO-de) : 2,85 . (m, 2H, CHz-benz . ) ; 3.21 
(m, 2H, CH2CH2OH); 3.60 (m, 2H, CH2CH2OH) ; 3.87 (s, 3H, CH3) ; 
4.03 (m, 2H, OCH2) ; 4.26 (m, IH, NHCH) ; 4.67 (t, c7=5 . 2 Hz, 
IH, OH); 7.13 (d, J= 8,4 Hz, IH, ar) ; 7.33 (d, oT^S . 4 Hz, 
5 IH, ar); 7.54 (s, IH, ar) ; 7.82 (s, IH, CONH) ; 11,47 (s, 
IH, NH-indole) . 



Exanrple 4: (S) -3- (2-Hydlroxyetliyl) -5- (2-oxo-l,3- 

oxazolidxn-4-ylmet:hyl) carix>xyl±c acxd et:liyl 

10 ester- 

9-5 g (31,3 mmoles) of S) -4-{ 4- [iS^' - (2- 
oxotetrahydropyran-3-ilyden) hydrazine] benzyl } -1, 3- 
oxazolidin-2-one were suspended in 76 ml of a 2N solution 
of hydrogen chloride in absolute ethanol. The mixture was 

15 left under stirring at 75 ""C for 30 min. The solvent was 
evaporated to dryness under reduced pressure, 50 ml of a 
saturated solution of potassium carbonate added, and then 
extracted three times with 50 ml of dichloromethane . The 
combined organic phases were dried on anhydrous sodium 

20 sulphate and evaporated to dryness. The residue was 
recrystallised from isopropyl alcohol/heptane to give 9.25 
g (89%) of the title indole. The product was recrystallised 
from methanol to give a yellow crystalline solid. 

M.p. 154-156 ''C. 

25 IR (KBr) : 1244 cm"^, 1688 cm"^, 1744 cm'^, 3300 cm"^. 

^H-NMR (200 MHz, DMSO-de): 1.34 (t, J=1.0 Hz, 3H, OCH2CH3) ; 
2.84 (m, 2H, CHa-benz.); 3.20 (m, 2H, CH2CH2OH) ; 3.58 (m, 
2H, CH2CH2OH); 4,02 (m, 2H, OCH2) ; 4.31 (m, 3H, OCH2CH3 and 
NHCH); 4,65 (t, ^5.4 Hz, IH, OH); 7.12 (dd, J=0.8 and 8.4 
30 Hz. IH, ar) ; 7.33 (d, c7=8 . 4 Hz, IH, ar) ; 7.52 (s, IH, ar) ; 
7.81 (s, IH, CONH); 11.41 (s, IH, NH-indole). 
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"C-NMR (200 MHz, DMSO-de) : 15.0; 29.2; 41.2; 53.7; 
60.8; 62.4; 68.8; 113.1; 120.6; 121.5; 124.3; 127.4; 128.1; 
128.5; 136.0; 159.4; 162.4. 



5 Exaing>le 5: (S) (2-Oxo-l , 3-'Oxazolx<iln-4-yline-bhyl) 

[ (2-t:oluen-4-3ttlphonyloxy) e12iyl] -lH-indol-2-carboxylxc acxd 
ethyl ester 

To a stirred suspension of 4.6 g (13.8 mmoles) of 
the (S) -3- (2-hydroxyethyl) -5- (2-oxo-l, 3-oxazolidin-4- 

10 ylmethyl) -l/f-indol-2- carboxylic acid ethyl ester in 42 ml 
of dichloromethane were added 4.2 ml of pyridine, 3.9 g 
(20.7 mmoles) of tosyl chloride and 170 mg (1.38 iranoles) of 
dimethylaminopyridine and the stirring continued at room 
temperature for 20 hours. The reaction mixture was poured 

15 over 20 ml of 3N HCl precooled to O^^C and extracted twice 
with 40 ml of dichloromethane. The combined organic phases 
were washed with brine, dried on anhydrous sodium sulphate 
and the solvent evaporated to dryness. The evaporated solid 
was crystallised with isopropyl alcohol to give 6.4 g (95%) 

20 of the title compound as a white crystalline solid. 

M.p. 166.4-168-2 ^C. 

IR(KBr):1154 cm"S 1238 cm"S 1312 cm"^, 1705 cm"^ 1722 cm*^, 
1766 cm'^. 

^H-NMR(200 MHz, DMSO-de) : 1.28 (t, J^72 Hz, 3H, OCH2CH3) ; 
25 2.37 (s, 3H, CH3) ; 2.82 (m, 2H, CH2CH2OTS) ; 332 (t, cJ-6, 4 

Hz, 2H, CH2-benz.); 400 (m, 3H, CH2CH2OTS and NHCH) ; 4.25 
(4H, m, OCH2CH3 and OCH2) ; 7.13 (d, J=Q , ^ Hz, IH, ar) ; 7.38 
(m, 6H, ar); 7.82 (s, IH, CONH) ; 11.56 (s, IH, NH-indole) . 
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^^C-NMR (200 MHz, DMSO-de) : 14.3; 21.2; 24.3; 40.6; 
53.11; 60.4; 68.2; 70.4; 112.6; 116.5; 120.4; 126.9; 127.3; 
127.6; 127.8; 129.9; 132.2; 135.2; 144.7; 158.8; 161.4. 



5 Example 6: (S) -3- (2-DimeUiylam±noethyl) -5- [2-oxo-l , 3- 

oxazolidxn-4-ylinetJxyl] -lH-xndol-2-carboxyl±c acxci et:hyl 
es-ber 

A stirred suspension of 5 g (10,3 mmoles) of (S)- 
5- (2-oxo-l, 3-oxazolidin-4-ylinethyl) -3- [ (2-toluen-4- 

10 sulphoniloxy) ethyl] -lH-indol-2-carboxylic acid ethyl ester 
in 30 ml of a 2N solution of dimethylamine in ethanol was 
stirred at SO^'C for 20 hours in a closed reactor. The 
solvent was evaporated to dryness, the residue dissolved in 
20 ml of 2N HCl and washed three times with 15 ml of 

15 dichloromethane . The washed aqueous phase was cooled and 
adjusted to pH 12 with a 40% sodium hydroxide solution and 
extracted three times with 20 ml of dichloromethane. The 
combined organic phases were washed with brine and dried on 
anhydrous sodium sulphate. The solvent was evaporated to 

20 dryness and the residue recrystallised from ethyl acetate 
to give 3.4 g (91%) of the title dimethylamine as a yellow 
solid. 

M.p. 67-70 **C. 

IR (KBr) : 1333 cm"^, 1711 cm"S 1745 cm"^. 

25 ^H-NMR(200 MHz, DMSO-de): 1.35 (t, J=l ,0 Hz, 3H, OCH2CH3) ; 
2.23 (S, 6H, N(CH3)2); 2.45 (m, 2H, CH2CH2N) ; 2.86 (m, 2H, 
CH2CH2N) ; 3.18 (m, 2H, CH2-benz.); 4.05 (m, 2H, OCH2) ; 4.34 
(m, 3H, OCH2CH3 and NHCH) ; 7.14 (dd, J=\,2 and 8.4 Hz, IH, 
ar) ; 7.35 (d, J^8,4 Hz, IH, ar) ; 7.52 (s, IH, ar) ; 7.82 (s, 

30 IH, CONH) ; 11.47 (s, IH, NH-indole) . 



! 
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^^C-NMR (200 MHz, DMSO-de) : 14.5; 22.5; 40.9; 45.2; 
53.1; 60.2; 60.3; 68.1; 112.5; 120.7; 121.1; 123.5; 126.9; 
127.5; 127.6; 135.5; 158.8; 161.9. 



5 

Example 7: (S) -3- (2-Dimetliylaminoethyl) -5- (2-oxo- 

1 ^ 3-oxazolidin-4-ylmetJxyl) -lH-indol-2-carl:>oxyl±c acxd 

To a solution of 1.4 g (24.9 mmoles) of KOH in 30 

10ml of ethanol was added 2.8 g (7.8 mmoles) of (S)-3-(2- 
dimethylaminoethyl) -5- [2"Oxo~l, 3~oxazolidin-4-ylmethyl] - 
lH-indol-2-carboxylic acid ethyl ester. The resulting 
solution was heated at reflux temperature for one hour. It 
was cooled and the solvent evaporated to dryness. The 

15 residue was dissolved in 6 ml of water and washed three 
times with 10 ml of dichloromethane . The aqueous solution 
was cooled to b^C^ adjusted to pH 6 with glacial acetic 
acid, stirred for 30 minutes at that temperature and the 
water evaporated to dryness. The residue was redissolved 

20 in 30 ml of water and 5 g of ionic exchange resin (Dowex 
50WX8-4 00) added. The mixture was left under stirring at 
room temperature for 24 hours. The resin was filtered and 
it was washed with water. For desorption the resin was 
suspended with 20 ml of a 10% aqueous solution of ammonia 

25 and stirred at room temperature for 5 hours. Once that 
time had elapsed it was filtered and washed with water. 
The water was evaporated to dryness under reduced pressure 
to give 7.75 g (94%) of the title acid as a yellow 
crystalline solid. 

30 

M.p. 230 ""C. 

IR (KBr) : 1342 cm'S 1403 cm'^ 1587 cm"\ 1739 cm"^ 3430 
cm"^ • 



1 
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^H-NMR(200 MHz, DMSO-de) : 2.47 (s, 6H. N(CH3)2). 2.87 (m, 
4H, CH2CH2N), 3.27 (m, 2H, CHa-benz.); 4.03 (m, 2H, OCH2) ; 
4.27 (m, IH, NHCH), 6.98 (d, J^8,0 Hz, IH, ar) , 7.27 (d, 
5 J=8,0 Hz, IH, ar) , 7.41 (s, IH, ar) ; 7.83 (s, IH, CONH) , 
10.95 (s, IH, NH-indole) . 

^^C~NMR (200 MHz, DMSO-de): 21.15; 43.7; 53.3; 59.7; 68.2; 
112.1; 113.2; 119.7; 124.4; 126.4; 128.1; 132.2; 134.0; 
10 158-9; 166,2. 

Example 8 : (S) -4- [3- (2-DimetJ^ylaiiiinoe-bhyl) ~lH-±ncLol-S- 
ylmethyl] -1 , 3-oxazolxci±n-2-one 

15 1 g (3.02 mmoles) of the (S)-3-{2- 

dimethylaminoethyl) -5- (2-oxo-l, 3-oxazolidin-4- 
ylmethyl) -lH-indol-2-carboxylic acid was suspended in 
10 ml of dry quinoline. 20 mg of cuprous oxide was 
added and the stirred suspension heated to 200 ^^C under 

20 dry nitrogen stream. The reaction mixture was kept at 
this temperature until no more CO2 was released (15-20 
min.). It was left to cool to room temperature and the 
reaction mixture filtered through decalite. The 
filtrate was concentrated by vacuum distillation of the 

25 solvent, providing a residue which was dissolved with a 
succinic acid solution and washed three times with 15 
ml of dichloromethane. The washed aqueous phase was 
cooled, the pH adjusted to 12 with a 4 0% sodium 
hydroxide solution and extracted three times with 20 ml 

30 of dichloromethane. The combined organic phases were 
dried on anhydrous sodium sulphate and evaporated to 
dryness- The residue was recrystallised with isopropyl 
alcohol to give 780 mg (90%) of zolmitriptan as a white 
solid. 



35 



M-p. 138-140 ^C. 
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IR (KBr) : 1237 cm"S 1443 cm"^, 1743 cm"^ . 

*H-NMR(200 MHz, CDCI3) : 2.34 (s, 6H, N(CH3)2), 2.67 (m, 
5 2H, CH2CH2N), 2.93 (t, 4H, CH2CH2N and CH2-benz.), 4.14 
(m, 2H, OCH2) , 4.43 (m, IH, NHCH) ; 5.60 (ba, IH, NH- 
indole); 6.94 (dd, J=l,2 and 8.6 Hz, IH, ar) ; 7.01 (d, 
J=l,2 Hz, IH, ar) ; 7.28 (d, J=8 . 6 Hz, IH, ar) , 7.37 (s, 
IH, ar), 8.49 (s, IH, CONH) . 

10 

"C-NMR (200 MHz, CDCI3) : 23,5; 41,6; 45,3; 54,3; 60,1; 
67,7; 111,6; 113,8; 118,8; 122,4; 122,7; 126,4; 127,8; 
135,4; 159,3. 

15 
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CLAIMS 



1. Process for preparing a pharmaceutically active 
5 compound, zolmitriptan, or a pharmaceutically acceptable 
salt thereof, diaracterised in that it comprises the 
following stages: 

a) Preparation of the diazononium salt from the 
10 aniline hydrochloride of formula (II) 




(II) 



15 followed by reduction and acidification to give the 
hydrazine of formula (III) : 




(III) 

20 



b) In situ reaction of the hydrazine hydrochloride 
of formula (III) with a-keto~8-valerolactone, to give the 
hydrazone of formula (IV): 
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(IV) 



c) Fischer indole synthesis of the hydrazone of 
5 formula (IV) , to give the pyranoindolone of formula (V) : 




(V) 



10 d) Transesterif ication of the pyranoindolone of 

formula (V), to provide the compound of formula (VI): 



15 




COOR 



OH 



(VI) 



in which R represents a straight or branched C1-C4 alkyl 
chain; 



e) Conversion of the hydroxyl group of the 
20 compound of formula (VI) into dimethylamino^ to give the 
indolecarboxylate of formula (VII) : 
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OOR 



(VII) 



in which R represents a straight or branched C1-C4 alkyl 
chain; 



f) Saponification of the 2-carboalkoxy group of 
10 the compound of formula (VII), to give the 
indolecarboxylic acid of formula (VIII) : 




OOH 



15 (VIII) 

g) Decarboxylation of the indolecarboxylic acid of 
formula (VIII) , to give zolmitriptan and, 

20 eventually^ the preparation of a pharmaceutically 
acceptable salt thereof. 

2. Process as claimed in Claim 1, characterised in 
that said stage c) is carried out in a solution of dry 
25 hydrogen chloride in acetic acid. 



m 
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3. Process as claimed in Claim 1, characterised in 
that said stages c) and d) are carried out in a one pot 
reaction . 

5 

4. Process as claimed in Claim 1 and Claim 3, 
characterised in that said stages c) and d) are carried 
out in a solution of dry hydrogen chloride in a straight or 
branched C1-C4 alcohol chain. 

10 

5. Process as claimed in Claim 1, characterised in 
that said stage e) is carried out in two steps: 

e-i) replacement of the hydroxyl group of the 
compound of formula (VI) by a leaving group X; and 
15 e-ii) subsequent substitution reaction of the 

leaving group X with dimethylamine to provide the compound 
of formula (VII) . 

6. Process as claimed in Claim 5^ characterised in 
20 that said leaving group X is chosen between an atom of 

halogen, a mesylate group or a tosylate group. 

7. Synthesis intermediate of formula (IV): 
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8. Synthesis intermediate of formula (V) 




(V) 



9. Synthesis intermediate of formula (VI) 



10 




COOR 



(VI) 



where R represents a straight or branched C1-C4 alkyl 
15 chain. 

10- Synthesis intermediate of formula (VIII): 




COOH 



(VIII) 



20 
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